This short report describes some highlights in extragalactic research over the past three years, and lists the main symposia and meetings in the domain.
GALAXIES 287 1.2. Extended UV (XUV) disks
GALEX has unveiled the existence in UV emission of extended disks of spiral galaxies. While the Hα emission is truncated at the optical disk radius, the UV, which is a tracer of older star formation, extends almost as far as the H i 21 cm emission, and correlates with it. Gil de Paz et al. (2007) show through abundance measurements, that the outer disks are not made of pristine material, but are enriched like young spiral disks 1 Gyr after these first stars would have formed. The amount of gas in the XUV disks allows maintaining the current level of star formation for at least a few Gyr.
A large survey of UV disks has shown that extended disks are frequent, beyond the threshold of traditional star formation and beyond the limits of old stellar disks (Thilker et al. 2007 ). The star formation in these outer disks could be episodic; these disks are gas rich, and the phenomenon could be due to significant, continued gas accretion from the intergalactic medium or neighboring objects.
Bimodality in galaxy colour and classification
Bimodality has been found in large galaxy surveys, in colour-magnitude diagrams, and many properties follow this feature, like the Sersic index, or the surface brightness (Driver et al. 2006) . It has been recently found that the number of red galaxies has almost doubled since z = 1, while the blue sequence was stationary. Galaxies appear to enter the red sequence via different quenching modes, which vary with time. The red sequence builds up in different ways (merging, external accretion, environment harassment), and the concept of a single process to explain 'downsizing' is not likely ).
The theory of downsizing however has gained some further support (Cimatti et al. 2008) . Old, passive galaxies at z > 1.4 have been followed in the GOODS fields, and it was shown that major star formation and assembly processes for these galaxies occurred at z > 2.
A population of heavily-obscured and distant AGN has been found via mid-infrared excess. About 30% of z 2 galaxies detected at 24 μm with Spitzer show an excess mid-IR emission, with respect to the SED expected from star formation. When their Xray spectra are stacked, X-ray emission is detected, revealing Compton-thick AGN. The density of these objects on the sky is twice that of X-ray detected AGN, and their fraction increases with galaxy mass, up to 60% at 10 11 M (Daddi et al. 2007) . These AGN were expected from the observed mass ratio of black holes to stars in local spheroids, and confirms the concurrent growth of both in distant massive galaxies.
An interpretation of the bimodality has been proposed in terms of halo mass categories, and external gas accretion. The latter is cold, under a certain mass threshold, and hot above, since accretion shocks are induced by the depth of the potential well. In halos below a critical shock-heating mass of ∼ 10 12 M , discs are built by cold streams, not heated by a virial shock, yielding efficient early star formation (Dekel & Birnboim 2006 ).
Evolution and high-z galaxies
Large scale structures and galaxy evolution have been studied with deep and wide surveys, such as COSMOS at z < 1.1 (Scoville et al. 2007 ), or GOODS (Vanzella et al. 2008) . The comparison with the large-scale CDM simulations reveal higher overdensities in the observed distribution. The downsizing phenomenon is evident, and galaxies in dense environments tend to be older.
The molecular clouds have been mapped with interferometers (Tacconi et al. 2006) , and it has been possible to obtain, the first gas rotation curve at high redshifts 288 DIVISION VIII / COMMISSION 28 (Förster-Schreiber et al. 2006) . Galaxies reveal disk rotation quite similar to the analogs at low redshifts.
Very deep near-infrared and optical imaging have searched for galaxies at z 7-8, about 700 Myr after the Big Bang (Boowens & Illingworth 2006) . Only one candidate galaxy at z 7-8 was found, where ten would be expected if there were no evolution in the galaxy population between z 7-8 and z 6. This demonstrates that very luminous galaxies are quite rare 700 Myr after the Big Bang, which can be explained since the Universe is just too young to have built up many luminous galaxies at z 7-8 by the hierarchical merging of small galaxies.
Scaling laws and time evolution
The Tully-Fisher relation has been observed not to evolve strongly up to z 1, except for a brightening of B-magnitudes, due to star formation. This result is obtained by only taking into account the third of disks that are rotating, and excluding the perturbed ones (Flores et al. 2006) . Sheth et al. (2008) determine in the COSMOS field that the bar fraction decreases with redshift, refining the previous GEMS survey (Jogee et al. 2004 ).
The SAURON project has studied the kinematics of a large sample of early-type galaxies, and deduced scaling relations and their M /L ratio. The comparison of the dynamical M /L with that inferred from the stellar population, indicates a median dark matter fraction in early-type galaxies of 30% of the total mass inside the characteristic radius Re. There appears to be a variation in the total to stellar mass ratio, linked to the galaxy dynamics: fast-rotating galaxies have lower dark matter fractions than the slow-rotating and generally more-massive ones (Cappellari et al. 2006 ).
Numerical simulations
There has been remarkable advance in numerical simulations, in particular in the baryonic physics, to probe galaxy formation scenarios. The standard ΛCDM theory encounters difficulties at the galaxy scale, to form disks without bulges, or sufficiently large spiral galaxies, with enough angular momentum. The complex baryon processes, including gas cooling, star formation, the effects of a uniform ultraviolet background and feedback from supernovae or supermassive black holes have been studied (e.g., Bower et al. 2006; Cox et al. 2006; Governato et al. 2007) .
The black hole formation has been studied through empirical recipes, and their concurrent formation with bulges has been found compatible with was is expected from the
The BH accretion rate density peaks at lower redshift and evolves more strongly at high redshift than the star formation rate density, while the ratio of black hole to stellar mass density shows only a moderate evolution at low redshifts (Di Matteo et al. 2008) .
Attempts have been made to solve the missing satellite problem, in adapting the cooling and feedback during the hierarchical scenario of structure formation. Suppression of cooling into lower sigma peaks suppresses efficiently satellite galaxies. Re-ionization at z = 12 is a way to wash out the formation of these small systems (Moore et al. 2006) .
The 'Via Lactea' N -body simulation, one of the biggest dark matter simulation for a single spiral galaxy, shows that the mass function of CDM subhalos is steeply rising below 10 8 M . But the dark to stellar mass ratio is not likely to be constant over the satellite distributions. To reproduce the observations, the brightest satellites must correspond to the earliest forming subhalos (Strigari et al. 2007) .
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Conferences
IAU Symposia and Joint Discussions
The following lists IAU meetings where Commission 28 was widely involved:
• IAU Symposium No. 
